Human population densities on province-level were obtained from 2010 Population Census of were standardized to [0, 1] in order to calculate the effect size on discovery probability. Range size was log-transformed before standardization. Correlations between explanatory 1 1 7 variables were checked prior to analysis. No collinearity existed among explanatory variables 1 1 8
(the highest correlation was 0.7). We first modeled the discovery time using survival analysis in which the discovery time was 1 2 2 treated as a random variable. Because only discovered species could be recorded, there are no 1 2 3 censored data in our study. In this case, the empirical survival curve is just the inverse of the 1 2 4 7 accumulation curve (Steyskal, 1965; Essl et al., 2013) . Cox proportional hazard (Cox PH) 1 2 5
model was used to model the instantaneous discovery probability which describes the 1 2 6 probability that a species will be seen in the next step of time (t+Δt) if it remains unseen up to 1 2 7 time t. This probability is expressed as a hazard function, h(t), given as
The Cox PH regression model is:
where matrix β X includes the linear components of the model (i.e., coefficients and 1 3 2 dependent variables). h i (t) is the hazard function for species i (i.e., the "risk" to be 1 3 3 discovered), and h 0 (t) is the baseline hazard function. Therefore, Cox PH model is a type of in logistic regression, with the value of 0.5 indicating no discrimination power and the value 1 4 8 of 1 indicating perfect discrimination. We also presented the fitted survival curves for 1 4 9 different treatments (i.e. inland or coastal distributed species, and species with different 1 5 0 growth forms) using strata models (in strata model each treatment has a different baseline 1 5 1 function h 0 (t)). All survival analyses were conducted using R package 'survival'. We used a modified logistic discovery model (Lu & He, 2017) to estimate the species 1 5 5 richness for different growth forms and for each province because models that take into We further examined the relationship between mean discovery time and human population 1 6 4 density, total number of species, whether a province is on the coast or inland, and province polygons is defined by contiguity (only polygons with shared borders are counted as 1 6 8 9 neighbours). We proceeded with ordinary linear regression after no spatial autocorrelation regression assumes that inventory completeness (varying between 0 and 1) follows a beta 1 7 4 distribution. The results show that ferns have the lowest discovery probability and herbs have the highest 1 8 0 discovery probability among all taxonomic groups (Table 1 ; Fig. 1A ). Coastal species were 1 8 1 earlier discovered than inland species (Fig. 1B) . The discovery probability of a species than the effect sizes of range size, coast and growth form, suggesting the importance of 1 8 5 population density and total number of species also have a significant effect on mean 2 0 0 discovery time (Table 3) . Human population density is negatively correlated with mean shorter in coastal provinces than in inland provinces (Fig. 3D ). The most under-discovered provinces are in the southwestern China (85.1% in Guangxi 2 0 7 province and 88.8% in Yunnan province; Fig. 4B ). Beta regression shows that inventory correlated with total number of species, coastal distribution, area and latitude of a province 2 1 0 (Table 4) . colorful as the species that were discovered (Kilpatrick, 2014) . It is however surprising that 2 1 7
the literature in ecology is largely disconnected from this rich history of species discoveries. Worse still is that the data of species discoveries are not much used for answering questions 2 1 9
important to biogeography and biodiversity study (but see Gaston,1995; Joppa et al. 2011a, b ;
Bebber et al. 2007a , b, 2014 Essle et al. 2013) . In this study, we compiled data on vascular Our analyses showed that vascular plant species with larger range size are more likely to 2 2 5 be discovered in China, consistent with the previous findings that widespread species are 2 2 6 discovered earlier in the history (Bebber et al., 2007a; Essl et al., 2013) . But contrary to our 2 2 7 expectation, the size of growth form does not have a consistent effect on discovery probabilities. This suggests that the effect of growth form on discovery probability reflects 2 3 1 more of the difference in the number of taxonomic experts than in the size of the growth form. The unique history of botanical discovery in China is revealed by the fact that species 2 3 3 distributed on the coast have a higher discovery probability than inland species even when 2 3 4 1 2 geographic information such as the maximum and minimum latitude range of a species is 2 3 5 included in the model (Table 1) . This is because coastal areas in China were most 2 3 6 economically developed and much more accessible to western naturalists since the Opium 2 3 7
War (Bretschneider, 1898; Fan, 2004) .
We show that fern is the most under-discovered taxon in China ( Fig. 2A) , while herb has 2 3 9
the largest number of undiscovered species (Table 2) . Fern and herb have the largest number 2 4 0 of undiscovered species because (1) they are more inconspicuous and difficult to identify and 2 4 1
(2) the enterprise of cataloging ferns in China started only at the beginning of the 20 th century 2 4 2 (Chen, 1994) . Given that fern and herb together contain the largest number of undiscovered 2 4 3 species, and that most specimens of undiscovered species have already been preserved in The spatial patterns of mean species discovery time and inventory completeness are The second limitation is that our dataset does not distinguish the process of discovering the data could be seen as an approximation of species discovery process, which minimizes 2 8 2 the effect of synonyms by using only valid names scrutinized from the most authoritative In summary, our results demonstrate that most of undiscovered vascular plant species in 2 8 5
China are ferns and herbs, which are likely to be narrowly distributed endemic species in the 2 8 6
Southwest biodiversity hotspot of China. Given the "taxonomic impediments" we are facing, southwest mountainous areas for future conservation designs and taxonomic activities. 
